While receiving nilotinib, he developed bilateral xanthoma of the eyelids, which was confirmed histologically. His total cholesterol level was mildly elevated prior to nilotinib (2.5 g/l) and increased rapidly to 3.5 g/l after treatment initiation. Low-density lipoprotein (LDL) cholesterol increased within the same range from 1.5 to 2.5 g/l. The patient started atorvastatin in October 2012 (20 mg/day, subsequently increased to 30 mg/day), after which a dramatic decrease of total and LDL cholesterol values (1.66 and 0.8 g/l, respectively) was observed. Atorvastatin was then discontinued in April 2013 owing to major muscle pain in the upper and lower limbs.
Three years after nilotinib initiation, in September 2011, the patient reported an intermittent calf claudication of the right lower limb (walking distance 50 m). His ABI value was low (0.55) and a Doppler ultrasound revealed a 90% stenosis of the right superficial femoral artery associated with a distal arteriopathy (Figure 1a) . Despite implementing daily walking and low-dose aspirin (100 mg daily), the patient continued to suffer from claudication and was limited in his activity. A computerized tomography angiography (CTA) confirmed the conclusion of the Doppler ultrasound (Figure 1b ). An angioplasty of the femoral superficial artery with a stent implantation was then performed in May 2012. The nilotinib daily dose was reduced to 400 mg/day (trough level 958 ng/ml). The patient's walking distance improved slightly to 100 m. His ABI value was 0.6 and intra-stent stenosis (more than 90%) of the superficial femoral artery persisted ( Figure 1b ). Nilotinib was Figure 1 . Imaging of the right femoral superficial artery stenosis by (a) Doppler ultrasound and (b) CTA associated with a distal arteriopathy (left image) and intra-stent stenosis (right image) diagnosed after angioplasty. stopped in January 2013. After 2 weeks, clinical symptoms related to PAOD disappeared and his walking distance returned to normal (the patient performed a 10 -km walk without any symptoms). Despite the persistence of a severe hemodynamically relevant stenosis (490%), his ABI improved to 0.7 and remained stable. A summary of the patient's relevant clinical parameters in relation to the timing of nilotinib treatment is provided in Table 1 .
To the best of our knowledge, rapid reversion of clinical symptoms related to severe POAD after nilotinib discontinuation has not been reported previously. This observation is particularly interesting given the context that severe vascular occlusion persisted after nilotinib cessation despite improvement of ABI and normalization of the walking distance. These discrepancies between the level of vascular occlusion and the clinical symptoms may be observed when collateral vessels develop. However, this hypothesis is not in line with the 2 weeks timeframe of improvement of the claudication in our patient.
The widely accepted mechanism accounting for PAOD refers to the formation of atherosclerotic plaques in patients with pre-existing vascular risk factors or a vascular history. [1] [2] [3] [4] [5] [6] [7] [8] Metabolic changes induced by nilotinib (increased cholesterol including LDL cholesterol 2 and hyperglycemia) may have a negative impact on pre-existing atherosclerosis lesions. Recently, Racil et al.
9 studied glucose metabolism in 10 CML patients receiving nilotinib (as first-or subsequent-line therapy). The authors demonstrated that impaired glucose metabolism was related to insulin resistance and compensatory hyperinsulinemia, and suggested that blocking c-ABL may affect the insulin receptor signaling pathway. Dyslipidemia may also be, in part, secondary to this phenomenon. Our observation suggests that mechanisms potentially affecting the vascular endothelium or artery compliance may be involved in the physiopathology of nilotinib-induced PAOD in addition to atherosclerotic plaques. Nonetheless, to date, no direct evidence of an off-target effect of nilotinib on the structure of the vessels has been reported. Letter to the Editor
